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(57)Abstract: 

PROBLEM TO BE SOLVED: To record attached information together with information 
data. 

SOLUTION: An information reproducing means 1 1 0 reproduces prescribed information 
recorded data from a master optical disk 210 with the prescribed information data 



recorded thereon. An EFM(eight to fourteen modulation) modulation means 120 
applies EFM modulation to the reproduced prescribed information data to covert the 
data into a prescribed EFM bit pattern. In this case, the EFM bit pattern is set so as to 
have a DSV corresponding to attached information 220. An EFM output means 130 
generates an EFM output signal corresponding to the EFM bit pattern and outputs it 
to a laser beam recorder 300. The laser beam recorder 300 irradiates an optical disk 
master-disk 230 with a laser beam to record pits onto the disk 230. 
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* NOTICES * 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 
CLAIMS 



[Claim(s)] 

[Claim 1] The optical disk characterized by recording the modulating signal of said 
predetermined information data modulated so that DSV (Digital Sum Variation) 



sampled with a predetermined period might serve as a value according to the 
additional information added to said predetermined information data in the optical disk 
with which the modulated predetermined information data were recorded. 
[Claim 2] Said modulating signal is an optical disk according to claim 1 characterized 
by becoming irregular so that said DSV may become a forward value or a forward 
negative value corresponding to the value of 1 or 0 of said additional information. 
[Claim 3] Said modulating signal is an optical disk according to claim 1 characterized 
by being eight to 14 modulating signal (EFM signal). 

[Claim 4] Said modulating signal is an optical disk according to claim 1 characterized 
by being eight to 16 modulating signal (EFM+ signal). 

[Claim 5] Said additional information is an optical disk according to claim 1 
characterized by being the information about illegal copy prevention of the information 
data recorded on said optical disk. 

[Claim 6] Said additional information is an optical disk according to claim 1 
characterized by being the disk identification information which makes said optical 
disk identifiable. 

[Claim 7] Said predetermined information data are an optical disk according to claim 1 
which is enciphered and is characterized by said additional information being a decode 
key required for a decryption of said enciphered predetermined information data. 
[Claim 8] In the optical disk original recording listing device which modulates and 
records predetermined information data and creates optical disk original recording An 
information playback means to reproduce said predetermined information data 
recorded on said optical disk original recording from all the information fields of a 
master where said predetermined information data are recorded, A modulation means 
to generate a bit pattern which serves as a value according to the additional 
information which DSV sampled with a predetermined period at the time of the 
modulation of said predetermined information data reproduced by said information 
playback means adds to said predetermined information data, The optical disk original 
recording listing device characterized by having a modulating-signal output means to 
output a modulating signal according to the bit pattern generated by said modulation 
means. 

[Claim 9] Said modulation means is an optical disk original recording listing device 
according to claim 8 which becomes irregular so that it may become the value to 
which said two or more DSV(s) which can be set at the section of the arbitration of 
said bit pattern according to said additional information exceed the threshold decided 
beforehand. 

[Claim 10] Said modulation means is an optical disk original recording listing device 
according to claim 8 characterized by becoming irregular so that said DSV may 
become a forward value or a forward negative value corresponding to the value of 1 or 
0 of said additional information. 



[Claim 1 1] In the optical disk regenerative apparatus which reproduces said 
predetermined information data from the optical disk with which the modulated 
predetermined information data were recorded The optical pickup section which 
reproduces the modulating signal which irradiated laser light, read information to said 
optical disk, and was recorded on said optical disk, A signal-processing means to give 
recovery and decoding to said modulating signal, and to decrypt said predetermined 
information data, A DSV calculation means to compute DSV of said modulating signal 
in a predetermined period, The optical disk regenerative apparatus characterized by 
having a DSV analysis means to acquire this when the existence of the additional 
information which analyzed said computed DSV and was added to said predetermined 
information data is judged and there is said additional information. 
[Claim 1 2] It is the optical disk regenerative apparatus according to claim 1 1 
characterized by judging with said DSV analysis means having additional information 
when said value of DSV computed in the predetermined section of said modulating 
signal decided beforehand is over the threshold decided beforehand. 
[Claim 13] Said DSV analysis means is an optical disk regenerative apparatus 
according to claim 1 1 characterized by generating the bit information on 1 and 0 
according to said value of DSV computed for said every predetermined period, and 
reproducing said additional information based on said bit information. 
[Claim 14] In the optical disk original recording creation approach which modulates 
and records predetermined information data and creates optical disk original recording 
The additional information added to said predetermined information data and said 
predetermined information data is inputted. In case one symbol of said predetermined 
information data is modulated to a predetermined bit pattern A bit pattern with which 
DSV sampled with a predetermined period serves as a value according to said 
additional information is generated. The optical disk original recording creation 
approach characterized by having the procedure which controls the laser light which 
irradiates said optical disk original recording based on the modulating signal which 
consists of said generated bit pattern, and records said predetermined information 
data and said additional information on said optical disk original recording. 
[Claim 15] In the optical disk playback approach which reproduces said predetermined 
information data from the optical disk with which the modulated predetermined 
information data were recorded While decrypting the predetermined information data 
which reproduced the modulating signal which irradiated laser light at said optical disk, 
and was recorded on said optical disk, gave recovery and decoding to said modulating 
signal, and were recorded on said optical disk The playback approach of the optical 
disk characterized by having the procedure which acquires this when DSV of said 
modulating signal is computed, the existence of the additional information which 
analyzed said DSV and was added to said predetermined information data is judged 
and there is said additional information. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the optical disk with which 
the modulated predetermined information data were recorded, an optical disk original 
recording listing device, an optical disk regenerative apparatus, the optical disk original 
recording creation approach, and the optical disk playback approach about an optical 
disk, an optical disk original recording listing device, an optical disk regenerative 
apparatus, the optical disk original recording creation approach, and the optical disk 
playback approach. 
[0002] 

[Description of the Prior Art] In creating original recording, such as an optical disk, for 
example, CD (Compact Disk), MD (Mini Disk), DVD (Digital Versatile Disk), etc., in 
order to ensure record playback of digital information generally, an error correction 
and modulation processing are performed to the predetermined information data to 
record. 

[0003] In the case of CD, modulation processing is explained. In the case of CD, the 
so-called EFM signal system is adopted as modulation processing. In EFM, 8 bit data 
of each symbol obtained by the error correction are changed into 14-bit data. Thus, 
the signal of one frame with which each symbol was formed into 14 bit is generated as 
Maine data. Furthermore, the sub-code for realizing functions, such as search of 
music and program playback, is added to this Maine data. 1 4 bits of data of one symbol 
which consist of 8 bits turn similarly, and the sub-code is added. In EFM, the margin 
bit of a triplet is prepared for association of 14 more-bit patterns, and 8 bit data are 
changed into 1 7 bits in fact. 

[0004] The wave of a modulating signal is explained. Drawing 6 is a wave-like example 
of the modulating signal by which eight-to-fourteen modulation was carried out. Here, 
it is assumed that the last of a front information bit pattern is in High level. In this 
case, a margin bit can set up 000 of EFM1, 010 of EFM2, and the pattern of 001 of 
EFM3. Selection of a margin bit pattern is performed with reference to DSV. If DSV 
has per channel clock and a wave in High level and it is in +1 and Low level, it gives -1, 



and it shows a gap of the balance of a modulating signal. As shown in drawing, the end 
of t1 and the following information bit is set to t2 for the end of tO and a margin bit, 
and suppose that the value of DSV of tO was the end of a front information bit -3. 
DSV=~3 show that the wave of a modulating signal is shifted to the minus side for a 
while. Furthermore, t1 , t2, and DSV change and DSV of EFM 1 in t2 time is set to +two. 
Similarly, three are set to EFM 2-6 and EFM -4. Usually, in order to make a gap of 
balance into min, a margin bit is set up so that DSV may serve as a value nearest to 0. 
Namely, as for the margin bit in this case, 000 of EFM1 is chosen. Such a procedure is 
repeated successively and an EFM signal is generated. 

[0005] Moreover, in the case of DVD, EFM+ is adopted as modulation processing. This 
changes 1 symbol 8 bit data into 16 bits, and like EFM, DSV is computed at the time of 
8 -1 6-bit conversion, and an EFM+ bit pattern is set up so that the value of DSV may 
approach 0. 

[0006] Thus, an optical disk is manufactured based on the created original recording, 
and a commercial scene is supplied. An optical disk regenerative apparatus is 
reproduced by reading the signal recorded on the optical disk, carrying out an EFM 
recovery, and extracting the Maine data and a sub-code. 

[0007] On the other hand, the optical disk of the record form where not only the 
optical disk only for playbacks with which data are recorded beforehand but a user can 
record data at home, for example, CD-R, CD-RW, DVD-R, DVD-RAM, etc. are 
developed by disk manufacturer like CD of the above-mentioned explanation. For this 
reason, in recent years, the optical disk unit which can carry out record playback of 
both a record mold and the optical disk only for playbacks with one equipment has 
spread. 

[0008] The illegal copy of the data recorded on the optical disk of the mold only for 
playbacks is posing a big problem with the spread of such optical disk units. In order to 
prevent the illegal copy of such an optical disk conventionally, there are some which 
various technique is proposed, for example, record the code for anti-copying on the 
optical disk beforehand. Moreover, data, such as ECC which is an error correcting 
code, and a sub-code of the above-mentioned explanation, are broken purposely, and 
there is also a thing are preventing from copying. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the conventional optical disk, 
the digital storage from an optical disk to the record mold optical disk only for 
playbacks is possible, and there is essentially a problem that it is difficult to prevent 
an illegal copy. 

[0010] For example, if it uses a copy machine which copies the record data of an 
optical disk the whole round head in recording the code for anti-copying beforehand, 
manufacture of the copy disk simply received as a disk of normal is possible. 
[0011] Moreover, after what processes the contents of data, such as a sub-code, 



reads data, analysis is possible for it, and it may have the approach of illegal copy 
prevention decoded. Furthermore, if data to acquisition of a cryptographic key is 
possible even if it is the case where information data are enciphered, there is also a 
problem that it will be decrypted simply. 

[0012] This invention is made in view of such a point, and it aims at providing with the 
optical disk playback approach the optical disk which recorded predetermined 
additional information and its optical disk original recording listing device, an optical 
disk regenerative apparatus, and the optical disk original recording creation approach 
list. Additional information points out the information on arbitration for information, a 
decode key, etc. for identifying the information for preventing the illegal copy of a disk, 
and a disk 
[0013] 

[Means for Solving the Problem] Optical disk ** characterized by recording the 
modulating signal of said predetermined information data modulated so that DSV 
sampled with a predetermined period might serve as a value according to the 
additional information added to said predetermined information data in the optical disk 
with which the modulated predetermined information data were recorded, in order to 
solve the above-mentioned technical problem in this invention is offered. 
[0014] In case the optical disk of such a configuration becomes irregular to 
predetermined information data and a modulating signal is generated, a modulation is 
performed so that DSV sampled with a predetermined period may serve as a value 
according to additional information, and the record according to the modulating signal 
is made. That is, the additional information of arbitration is expressed by DSV sampled 
with a predetermined period. 

[0015] Moreover, in order to solve the above-mentioned technical problem, modulate 
and record predetermined information data and it sets to the optical disk original 
recording listing device which creates optical disk original recording. An information 
playback means to reproduce said predetermined information data recorded on said 
optical disk original recording from all the information fields of a master where said 
predetermined information data are recorded, A modulation means to generate a bit 
pattern which serves as a value according to the additional information which DSV 
sampled with a predetermined period at the time of the modulation of said 
predetermined information data reproduced by said information playback means adds 
to said predetermined information data, Optical disk original recording listing-device 
** characterized by having a modulating-signal output means to generate a 
modulating signal according to the bit pattern generated by said modulation means is 
offered. 

[0016] In such an optical disk original recording listing device of a configuration, an 
information playback means reproduces the recorded predetermined information data 
from all the information fields of the master which recorded the predetermined 



information data recorded on optical disk original recording. A modulation means 
performs modulation processing beforehand decided to be reproduced predetermined 
information data, and changes it into a bit pattern. At this time, it is changed so that it 
may become a value according to the additional information which DSV sampled with a 
predetermined period about the bit pattern of the section of the arbitration generated 
adds to predetermined information data. A modulating-signai output means outputs 
the modulating signal according to the bit pattern generated by the modulation means. 
[0017] Moreover, in order to solve the above-mentioned technical problem, it sets to 
the optical disk regenerative apparatus which reproduces said predetermined 
information data from the optical disk with which the modulated predetermined 
information data were recorded. The optical pickup section which reproduces the 
modulating signal which irradiated laser light, read information to said optical disk, and 
was recorded on said optical disk, A signal-processing means to give recovery and 
decoding to said modulating signal, and to decrypt said predetermined information 
data, A DSV calculation means to compute DSV of said modulating signal in a 
predetermined period, The existence of the additional information which analyzed said 
computed DSV and was added to said predetermined information data is judged, and 
when there is said additional information, optical disk ** characterized by having a 
DSV analysis means to acquire this is offered. 

[0018] In such an optical disk regenerative apparatus of a configuration, the optical 
pickup section reads the modulating signal which irradiated laser light at the optical 
disk and was recorded on the optical disk, and sends it to a signal-processing means 
and a DSV calculation means. A signal-processing means performs recovery and 
decoding and decrypts the predetermined information data recorded on the optical 
disk. The decrypted predetermined information data are reproduced with each 
application. A DSV calculation means computes the DSV value of a modulating signal, 
and sends it to a DSV analysis means. A DSV analysis means judges the existence of 
the additional information which analyzed DSV and was added to predetermined 
information data, and when there is additional information, it acquires this. 
[0019] Moreover, in order to solve the above-mentioned technical problem, modulate 
and record predetermined information data and it sets to the optical disk original 
recording creation approach which creates optical disk original recording. The 
additional information added to said predetermined information data and said 
predetermined information data is inputted. In case one symbol of said predetermined 
information data is modulated to a predetermined bit pattern A bit pattern with which 
DSV sampled with a predetermined period serves as a value according to said 
additional information is generated. Optical disk original recording creation approach 
** characterized by having the procedure which controls the laser light which 
irradiates said optical disk original recording based on the modulating signal which 
consists of said generated bit pattern, and records said predetermined information 



data and said additional information on said optical disk original recording is offered. 
[0020] By such optical disk original recording creation approach of a procedure, the 
predetermined information data recorded on optical disk original recording and 
additional information are inputted first. Then, one symbol of predetermined 
information data is changed into a predetermined bit pattern. At this time, a bit 
pattern with which DSV sampled with a predetermined period serves as a value 
according to additional information is generated. Next, based on the modulating signal 
which consists of the generated bit pattern, the laser light which irradiates optical disk 
original recording is controlled, a pit is formed on an optical disk, and optical disk 
original recording is created. 

[0021] Moreover, in order to solve the above-mentioned technical problem, it sets to 
the optical disk playback approach which reproduces said predetermined information 
data from the optical disk with which the modulated predetermined information data 
were recorded. While decrypting the predetermined information data which 
reproduced the modulating signal which irradiated laser light at said optical disk, and 
was recorded on said optical disk, gave recovery and decoding to said modulating 
signal, and were recorded on said optical disk DSV of said modulating signal is 
computed, the existence of the additional information which analyzed said DSV and 
was added to said predetermined information data is judged, and when there is said 
additional information, playback approach ** of the optical disk characterized by 
having the procedure which acquires this is offered. 

[0022] By such playback approach of the optical disk of a procedure, the 
predetermined information data which read the information which irradiated laser light 
and was recorded on the optical disk, carried out recovery and decoding to the read 
modulating signal, and were recorded on the optical disk are decrypted. Moreover, 
DSV of a modulating signal is computed, this DSV is analyzed, the existence of 
additional information is judged, and this is acquired when there is additional 
information. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with reference to a drawing. In addition, although the operation gestalt 
indicated below is the suitable example of this invention and desirable various 
limitation was attached technically, the range of this invention was not restricted to 
these gestalten. 

[0024] First, an optical disk explains the optical disk original recording listing device 
concerning this invention in the example of CD. In the case of CD, eight-to-fourteen 
modulation is performed. Drawing 1 is the block diagram of the optical disk original 
recording listing device which is the gestalt of 1 operation of this invention. 
[0025] the EFM signal sending-out equipment 100 which the optical disk original 
recording listing device concerning this invention incorporates the information data 



and additional information 220 which were recorded on the optical disk 210 of a 
master, and generates an EFM signal, and the laser-beam recorder 300 which controls 
laser light according to the output signal of EFM signal sending-out equipment 100, 
and minces the pit of the optical disk original recording 230 — since — it is 
constituted. Moreover, EFM signal sending-out equipment 100 consists of an 
eight-to-fourteen modulation means 120 which are an information playback means 
1 10 to reproduce the information data recorded on the optical disk 210 of a master, 
and a modulation means to generate an EFM bit pattern from information data and 
additional information 220, and an EFM output means 130 which is a modulating-signal 
output means to output an EFM signal according to an EFM bit pattern. 
[0026] The optical disks 210 of a master are master media (information source), such 
as CD-R, and the predetermined information data recorded on the optical disk original 
recording 230 are recorded. In the case of Music CD and MD, in the case of music 
information, related information, such as a sub-code, and CD-ROM, the optical disk 
which creates predetermined information data is the program file of application 
software etc. These data formats are decided beforehand. 

[0027] Additional information 220 is the information on arbitration added to 
predetermined information data, for example, in case it decrypts the information for 
preventing an illegal copy, the information for disk discernment, such as the 
manufacturer, or the enciphered predetermined information data, it is a required 
decode key etc. In addition, additional information 220 does not need to be the 
information relevant to predetermined information data. Incorporation of the additional 
information 220 to an optical disk original recording listing device is performed by the 
approach of arbitration. For example, it carries out carrying out loading to the store of 
an optical disk original recording listing device etc., and incorporates in equipment 
beforehand. 

[0028] The information playback means 110 carries out sequential playback over all 
fields, and sends the predetermined information data recorded on the optical disk 210 
of a master to the eight-to-fourteen modulation means 1 20. The eight-to-fourteen 
modulation means 120 incorporates additional information 220, performs 
eight-to-fourteen modulation, and generates an EFM bit pattern while it inputs 
information data from the information playback means 110. First, CIRC encoding 
processing of scramble processing, encoding processing, etc. is performed to the 
inputted information data, and the data and parity of 32 symbols are generated by the 
time amount of one frame. CIRC is processing 8 bits as one symbol, and performs 
modulation processing also for EFM by making this one symbol into a unit. 8 bits of 
each symbol are changed into the pattern which consists of 14 bits in EFM. 
Furthermore, between the information bit patterns of one symbol is combined in the 
margin bit of a triplet Thus, the EFM bit pattern which makes 17 bits a unit is 
generated. At this time, a modulation is performed so that DSV sampled with a 



predetermined period about the EFM bit pattern of the predetermined section may 
serve as a value according to additional information. Hereafter, let the predetermined 
period which performs the sampling of DSV be a sampling period. In general 
modulation processing, the EFM bit pattern is set up so that the value of DSV may 
approach 0. Then, DSV of the section which inserts additional information is shifted in 
a plus direction or the minus direction from 0, and an EFM bit pattern which serves as 
a forward or negative value is set up. In general modulation processing, since DSV is 
not always set to 0, DSV of the section which inserts additional information 
determines the forward or negative threshold beforehand, and carries out it as 
[ exceed / it ]. 

[0029] The EFM output means 130 outputs the EFM bit pattern generated with the 
eight-to-fourteen modulation means 120 according to a channel clock. According to 
the output signal of the EFM output means 130, the laser-beam recorder 300 
irradiates laser light at the optical disk original recording 230, minces a pit, and creates 
original recording. 

[0030] Actuation of the optical disk original recording listing device of such a 
configuration and the optical disk original recording creation approach are explained. 
The optical disk 210 of a master with which the predetermined information data 
recorded on optical disk original recording creation time and the optical disk original 
recording 230 were recorded is handed by the information data manufacturer. When 
creating for example, the music CD and creating music data, its related information, 
and CD-ROM, the program file of application software is recorded on the optical disk 
210 of a master. These predetermined information data may be enciphered if needed. 
Moreover, EFM signal sending-out equipment 100 is provided with the additional 
information 220 of the decode key which decrypts the information or the enciphered 
information data for identifying the optical disk showing the information and the 
manufacturer for preventing the illegal copy of the code of arbitration etc. with a 
master. 

[0031] With EFM signal sending-out equipment 100, the information playback means 
110 reads the information data recorded on the optical disk 210 of a master, and 
carries out a sequential output to the eight-to-fourteen modulation means 1 20. The 
eight-to-fourteen modulation means 120 incorporates additional information 220 while 
inputting the reproduced information data. The eight-to-fourteen modulation means 
120 performs eight-to-fourteen modulation processing by making 8 bits into one 
symbol, after performing CIRC encoding processing to the information data to input In 
eight-to-fourteen modulation processing, 8 bits of each symbol are changed into the 
pattern which consists of 14 bits, and between the information bit patterns of one 
symbol (14 bits) is combined in the margin bit of a triplet. At this time, a modulation is 
performed so that DSV sampled with a sampling period may serve as a value 
according to additional information about the EFM bit pattern of the predetermined 



section. If DSV has the wave of a channel clock period in the level of High like the 
above-mentioned explanation and it is in the level of +1 and Low, -1 is given, and a 
setup of a bit pattern is usually performed so that a DSV value may approach 0. So, in 
the EFM bit pattern section which inserts additional information, wave-like balance is 
shifted so that DSV may not serve as a value of the 0 neighborhood. For example, it 
becomes irregular so that the predetermined change pattern to which a DSV value 
repeats a value forward with a fixed period or negative by a certain pattern may be 
formed. Moreover, it can also become irregular so that the value of DSV for every 
sampling period may turn into a value equivalent to 1 or 0 corresponding to the value 
of 1 or 0 of additional information. For example, it decides beforehand as a bit 1 is 
expressed, when DSV is a negative value and DSV is a forward value about the 
information on a bit 0, and according to this, it becomes irregular. The section which 
inserts additional information can be set as arbitration according to the additional 
information to insert. For example, using a sampling period as 1 minute, a bit pattern is 
set up so that DSV in every minute may become a forward value or a forward negative 
value from an initiation time according to additional information. When inserting 8-bit 
additional information, if additional information data are 0, DSV will choose a bit 
pattern about DSV in every minute in 8 minutes from an initiation point in time so that 
DSV may serve as a forward value, if negative and additional information data are 1 . 
Moreover, the change pattern of DSV can also be formed in during the section of 
arbitration, for example, the pause section of music data, and the file of application 
software etc. In order to prevent malfunction at the time of analyzing DSV by the 
regenerative-apparatus side of an optical disk, and acquiring additional information, it 
is desirable for the setting section of DSV based on additional information to appear 
over a certain fixed period. 

[0032] Thus, if an EFM bit pattern is generated, the EFM output means 1 30 will output 
an EFM bit pattern according to a channel clock. According to the output signal of the 
EFM output means 130, the laser-beam recorder 300 irradiates laser light at the 
optical disk original recording 230, minces a pit, and creates original recording. 
[0033] Thus, in the optical disk original recording listing device concerning this 
invention, in the case of eight-to-fourteen modulation processing, an EFM bit pattern 
is set up so that it may be set to DSV based on additional information. In order to 
express additional information using DSV computed from a modulating signal, it is not 
necessary to change a format of the conventional optical disk. Consequently, it 
becomes possible to record additional information on an optical disk, without raising 
the production cost of an optical disk. Moreover, since it is generated and is recorded 
at the time of eight-to-fourteen modulation, additional information can treat 
independently a recovery and the information data obtained from decoding. The data 
copy of the additional information expressed by DSV is impossible, and this technique 
is very effective as copy preventive measures. Moreover, if it expresses using DSV by 



making that decode key into additional information while enciphering and recording 
information data, since this decode key cannot be obtained from a recovery and 
decoding, it is safe. 

[0034] Drawing 2 explains the detail of the algorithm of eight-to-fourteen modulation. 
Drawing 2 is an example of an EFM bit pattern. In eight-to-fourteen modulation 
processing, 8 bits of one symbol based on information data are changed into the 
pattern which is 14 bits. It opts for the conversion to 14 bit patterns beforehand with 
the translation table etc. Let the section when this information bit pattern appears be 
the information bit section. Drawing 2 shows the information bit pattern of the 
information bit section in case information data are 0. Next, the margin bit pattern of a 
triplet is inserted between the information bit sections. Hereafter, let the section 
when a margin bit pattern appears be the margin bit section. 

[0035] (a) is a bit pattern at the time of setting up a merging bit so that DSV of the 
section of arbitration when 0 continues as information data may be set to 0. DSV is 
carried out +one for every channel clock, when the modulating signal is continuing plus, 
and when minus is being continued, it is computed by carrying out it -one for every 
channel clock. The value of DSV is an aggregate value of DSV at the time of sampling 
period (section shown by arrow head of drawing) progress of arbitration. In the case of 
eight-to-fourteen modulation, DSV can be changed in a plus direction or the minus 
direction by choosing a margin bit pattern. For example, he is trying for DSV to 
approach 0 by setting up the pattern of 000 as a margin bit which continues after an 
information bit (= 0) in (a). As shown in (a), a bit pattern is set up in the usual section, 
i.e., the section when additional information is not inserted, so that a DSV value may 
approach 0. 

[0036] On the other hand, (b) is a bit pattern at the time of setting up a merging bit so 
that DSV of the section of arbitration when 0 continues as information data like (a) 
may become a forward value. He is trying for DSV to change to a plus direction by 
setting up the pattern of 1 1 1 as a margin bit which continues after an information bit 
(= 0) in (b). Thus, in the section which inserts additional information using DSV, a 
margin bit pattern is chosen so that it may become a DSV value according to 
additional information. 

[0037] Thus, DSV is changed in a plus direction or the minus direction, and the value 
of DSV for every sampling period exceeds the threshold decided beforehand. In a 
playback side, when DSV in a sampling period exceeds a threshold, it judges with 
having detected additional information. A threshold may have more than one. For 
example, a threshold is set as +1 and -1, and when DSV in a sampling period is larger 
than +one, when smaller than -one, it can also judge with a bit 0 with a bit 1. If it does 
in this way, 1/0 of the information on additional information is recordable as they are 
with DSV. 

[0038] Moreover, the section which inserts additional information is beforehand set up 



according to additional information. For example, an EFM bit stream is also generable 
so that it may become a value according to additional information about DSV for every 
predetermined period over all the storage regions of an optical disk. In this case, most 
quantity of additional information is recordable. Moreover, when additional information 
is not so large, the EFM bit stream according to additional information can also be 
generated from the initiation time of a storage region in the section between the 
number-of-bits x sampling periods of additional information. 

[0039] Drawing 3 explains an example which records additional information using DSV. 
Drawing 3 is an example of the DSV pattern of the optical disk which is the gestalt of 
1 operation of this invention. Here, it is supposed that sequential record of the 8~bit 
additional information (1 101 1 100) will be carried out as bit data. Moreover, a threshold 
is set to **10, a DSV value is reset for every sampling, and that to which the DSV 
value of the sampling section exceeded the threshold is treated as an effective data. 
[0040] Since the record bit which performs record of the beginning of additional 
information is 1, it becomes irregular by changing DSV in the procedure of the 
above-mentioned explanation so that DSV in a recording start point in time to 1 
sampling-period progress time may exceed 10. Since the continuing record bit is also 
1, it becomes irregular so that DSV in 2 sampling-period progress time may exceed 10. 
Since the continuing record bit is 0, it becomes irregular so that DSV in 3 
sampling-period progress time may become smaller than -ten, and DSV may change in 
the minus direction. Hereafter, modulation processing to which DSV is changed 
according to the record bit of additional information is performed. 
[0041] Thus, the optical disk original recording on which the modulating signal 
modulated so that the value according to the additional information which DSV for 
every sampling period adds to information data might be taken was recorded is 
created. Additional information is recorded using DSV like the above-mentioned 
explanation in the optical disk concerning this this invention. Furthermore, it is made 
to correspond to 1 or 0 of additional information, and if it becomes irregular so that 
the possible value of DSV distinguishing 1/0, such as forward and negative, may be 
taken, additional information can generate the modulating signal recorded as it was. 
For this reason, for example, when the identification information and information data 
of a disk, such as the manufacturer, are enciphered, the information on a decode key 
required for a decryption etc. can be embedded at a modulating signal. 
[0042] DSV is the information generated at the time of eight-to-fourteen modulation, 
and cannot be acquired from a recovery and decoding of an optical disk regenerative 
apparatus. Generally, in the optical disk unit which can carry out record playback of 
both a record mold and the optical disk only for playbacks, after reading the 
information recorded on the original optical disk, giving recovery and decoding and 
reproducing information data, eight-to-fourteen modulation is newly performed and it 
records on the optical disk of a copy place. For this reason, the additional information 



expressed by DSV cannot be copied with the optical disk unit which can carry out 
record playback of both a record mold and the optical disk only for playbacks, but it is 
effective as copy preventive measures. 

[0043] Although the above-mentioned explanation is about CD which performs 
eight-to-fourteen modulation, this is applicable also to the optical disk original 
recording listing device which records the EFM+ modulating signal which DVD is 
performing. In an EFM+ modulation, in case the data of one symbol (8 bits) are 
changed into 16 bits, a bit pattern is set up according to the State of the information 
bit to precede. At this time, modulation processing is performed so that a bit pattern 
with which DSV for every sampling period serves as a value according to additional 
information may be chosen like eight-to-fourteen modulation. 

[0044] Next, an optical disk explains the optical disk regenerative apparatus which 
plays the optical disk of the above-mentioned explanation in the example of CD. 
Drawing 4 is the block diagram of the optical disk regenerative apparatus which is the 
gestalt of 1 operation of this invention. 

[0045] The optical disk players 400 which are the optical disk regenerative apparatus 
concerning this invention consist of CPUs 440 which control the whole equipment 
while being the CD signal-processing section 420 which gives CICR decoding to the 
signal which the optical pickup 410 which reads record data from CD240 which is an 
optical disk concerning this invention, and the optical pickup 410 read with 
eight-to-fourteen modulation, and decrypts the original information data, the DSV 
circuit 430 which analyze by computing DSV of an EFM signal, and a DSV analysis 
means perform the analysis of DSV. 

[0046] CD240 is an optical disk concerning this invention, and the additional 
information expressed using DSV with predetermined information data is recorded as 
a modulating signal. An optical pickup 410 irradiates laser light at CD240, reads the 
information recorded on CD240, performs wave-like plastic surgery, reproduces the 
EFM signal before an EFM recovery, and outputs it to CD signal-processing section 
420. 

[0047] CD signal-processing section 420 is a signal-processing means to decrypt the 
information data which gave EFM recovery and CIRC decoding to the EFM signal, and 
were recorded on CD240. Moreover, with the gestalt of this operation, the EFM signal 
inputted from the optical pickup 410 and the channel clock generated by signal 
processing are sent to the DSV circuit 430. 

[0048] The DSV circuit 430 computes the DSV value for every sampling period from 
an EFM signal, and performs the analysis. Drawing 5 is the block diagram of the DSV 
circuit in the optical disk regenerative apparatus which is the gestalt of 1 operation of 
this invention. The same number is given to the same thing as drawing 4 , and 
explanation is omitted. The DSV circuit 430 inputs an EFM signal and consists of DSV 
additional information registers 433 which memorize the DSV adder unit 431 adding 



the DSV, the counter 432 which generates the trigger of a sampling period, and the 
DSV value which the DSV adder unit 431 computed. 

[0049] The DSV adder unit 431 inputs an EFM signal and a channel clock, and adds 
the level of an EFM signal with the resolving power of a channel clock. When signal 
level is High, +1 is added, and in Low, a DSV value is computed by adding -1. The 
computed DSV value is sent to the DSV additional information register 433. A counter 
432 counts the fixed period of a channel clock, generates the sampling period of DSV 
as a trigger, and is sent to the DSV additional information register 433. The DSV 
additional information register 433 is spacing of the trigger inputted from a counter 
432, and stores the DSV value which is the output of the DSV adder unit 431. 
Read-out of the stored DSV value is possible from CPU440. 

[0050] Thus, the DSV circuit 430 stores the DSV value for every sampling period in 
the DSV additional information register 433. Moreover, although the DSV circuit 430 
of drawing 5 has integrated the EFM signal in the digital circuit, it can take out change 
of DSV by integrating an analog circuit with the envelope of an EFM signal. Thus, it 
can realize even in an analog circuit and the circuit which incorporates change of DSV 
has a degree of freedom even in a digital circuit. 

[0051] It returns and explains to drawing 4 . The DSV circuit 430 computes CPU440 
for every sampling period, and it controls the whole equipment according to an 
analysis result while it is a DSV analysis means to analyze the DSV value saved at the 
DSV additional information register 433. It analyzes whether the DSV value which the 
DSV circuit 430 computed is over the threshold decided beforehand, and the 
existence of additional information is judged. When the DSV value is over the 
threshold, it is judged that there is additional information. When the additional 
information of 1/0, such as additional information expressed by the change pattern of 
DSV and disk identification information, or a decode key, is detected, this additional 
information is acquired. When it seems that change of DSV is changed by the specific 
change pattern in the predetermined section of an EFM signal as illegal copy 
preventive measures, the DSV change pattern of this section is analyzed and it judges 
whether it is in agreement with the DSV change pattern decided beforehand. When in 
agreement, it judges with it being the disk of normal, and playback of information data 
is permitted. For example, when CD240 is Music CD, the decrypted data are changed 
into an audio signal by the D/A converter (not shown), and it outputs from a 
loudspeaker (not shown). Moreover, when it does not exist, it judges that it is the disk 
copied illegally and controls interrupting playback of information data etc. 
[0052] Actuation of the optical disk regenerative apparatus of such a configuration 
and the optical disk playback approach are explained. The optical disk player 400 
reads the record data of CD240 with which information data and additional information 
were modulated and recorded by the optical pickup 410. EFM recovery and CIRC 
decoding are performed in CD signal-processing section 420, and, as for the read EFM 



signal, information data are decrypted. On the other hand, DSV for every sampling 
period is computed by the DSV circuit 430, and it is stored in the DSV additional 
information register 433. CPU440 analyzes DSV computed by the DSV circuit 430, 
and judges the existence of additional information. When there is additional 
information, additional information expressed by DSV is reproduced. Furthermore, 
according to the existence of additional information, or the reproduced additional 
information, motion control of the whole equipment is performed if needed. 
[0053] For example, suppose that the information about illegal copy prevention is 
recorded on CD240 of normal at the predetermined section of an EFM signal, for 
example, the section until the sampling period beforehand decided from the recording 
start point in time passes etc., using DSV as additional information. CPU440 analyzes 
DSV of the section until the sampling period beforehand decided from the recording 
start point in time which the DSV circuit 430 computed passes, and checks the 
existence of the information about illegal copy prevention. When it does not exist, or 
when not in agreement with the information about the illegal copy prevention for which 
it opted beforehand, CD240 judges with being copied illegally and stops information 
data playback of CD240. 

[0054] Moreover, in a regenerative apparatus, disk identification information can be 
reproduced from the optical disk which recorded the modulating signal expressed 
using DSV by making disk identification information into additional information, and 
this can also be used. 

[0055] Furthermore, information data are enciphered and the optical disk regenerative 
apparatus which plays the optical disk currently modulated and recorded with the 
information data with which the decode key was enciphered as additional information 
can also be offered. The decode key with which it was expressed using DSV is 
recorded on the optical disk. An optical disk regenerative apparatus computes DSV 
for every sampling period, and reproduces a decode key while it reproduces the 
information data enciphered from the modulating signal of an optical disk. Then, the 
information data enciphered using the reproduced decode key are decrypted, and 
usable information data are reproduced with application. 

[0056] Thus, the additional information of an optical disk can be read and used for the 
conventional optical disk player by carrying the DSV circuit 430. Moreover, since 
additional information is ungenerable in CD signal-processing section 420, effective 
illegal copy preventive measures will be carried. 

[0057] Although the above-mentioned explanation is about CD which performs 
eight-to-fourteen modulation, it can apply this also to an optical disk original 
recording listing device and the optical disk regenerative apparatus which reproduces 
similarly the EFM+ modulating signal which DVD is performing. 
[0058] 

[Effect of the Invention] As are explained above, and the optical disk of this invention 



serves as a value [ DSV / which is sampled with a predetermined period ] according to 
additional information at the time of a modulation, a modulation is performed and the 
record according to the generated modulating signal is made. Thus, in this invention, it 
becomes possible to record and read additional information, without changing a format 
of an optical disk, since the additional information of arbitration is expressed by DSV 
sampled with a predetermined period. This additional information is the information for 
illegal copy prevention, the identification information of an optical disk, a decode key, 
etc. It is the information set up at the time of a modulation, and DSV cannot be 
acquired from a recovery and decoding but a data copy is impossible for it. For this 
reason, the additional information expressed by DSV cannot be copied with the optical 
disk unit which can carry out record playback of both a record mold and the optical 
disk only for playbacks, but it is effective as copy preventive measures. 
[0059] The optical disk original recording listing device of this invention reproduces 
the predetermined information data recorded on the master, performs modulation 
processing, and changes it into a bit pattern. At this time, it is changed so that DSV of 
a bit pattern may serve as a value according to additional information. The generated 
bit pattern is outputted as a modulating signal. Thus, additional information can be 
recorded, without changing a format of an optical disk, since additional information is 
expressed using DSV sampled with a predetermined period. This additional information 
can use the information for illegal copy prevention, the identification information of an 
optical disk, a cryptographic key, etc. for the application of arbitration. Moreover, 
since DSV is set up and a bit pattern is only set up according to this, an optical disk 
production cost does not go up. 

[0060] The optical disk regenerative apparatus of this invention reads the modulating 
signal recorded on the optical disk, and decrypts the recorded predetermined 
information data. At this time, DSV of a modulating signal is computed and analyzed, 
the existence of additional information is judged, and if there is additional information, 
this will be acquired. Thus, it becomes possible to acquire the additional information 
expressed by DSV with the recovery of the read modulating signal. Consequently, 
additional information can be recorded and read, without changing a format of an 
optical disk. Since the additional information expressed using DSV is unacquirable 
from a recovery and decoding, it serves as an effective means of copy preventive 
measures. 

[0061] By the optical disk original recording creation approach of this invention, 
predetermined information data and additional information are inputted and 
predetermined information data are changed into a bit pattern. At this time, a bit 
pattern is generated so that DSV sampled with a predetermined period may serve as a 
value according to additional information. Next, based on the modulating signal which 
consists of this bit pattern, a pit is formed on an optical disk, and optical disk original 
recording is created. Thus, additional information can be recorded and read, without 



changing a format of an optical disk, since a bit pattern is set up and a modulation is 
performed so that it may be set to DSV according to additional information. Moreover, 
since DSV is only set up, an optical disk production cost does not go up. 
[0062] By the playback approach of the optical disk of this invention, the information 
recorded on the optical disk is read and the predetermined information data which 
carried out recovery and decoding to the modulating signal, and were recorded on the 
optical disk are decrypted. Moreover, the DSV value of a modulating signal is 
computed and the information about the additional information containing the 
existence of the additional information added to information data or said additional 
information is acquired by analyzing this DSV value. Thus, it becomes possible to 
acquire the additional information expressed with the DSV value of a modulating signal 
with the recovery of the read modulating signal. Consequently, additional information 
can be recorded and read, without changing a format of an optical disk. Since the 
additional information expressed using a DSV value is unacquirable from a recovery 
and decoding, it serves as an effective means of copy preventive measures. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the optical disk original recording listing device 
which is the gestalt of 1 operation of this invention. 
[Drawing 2] It is an example of an EFM bit pattern. 

[Drawing 3] It is an example of the DSV pattern of the optical disk which is the gestalt 
of 1 operation of this invention. 

[Drawing 4] It is the block diagram of the optical disk regenerative apparatus which is 
the gestalt of 1 operation of this invention. 

[Drawing 5] It is the block diagram of the DSV circuit in the optical disk regenerative 
apparatus which is the gestalt of 1 operation of this invention. 

[Drawing 6] It is a wave-like example of the modulating signal by which 
eight-to-fourteen modulation was carried out. 
[Description of Notations] 



100 [ ... An EFM output means, 210 / ... The optical disk of a master, 220 / ... Additional 
information, 230 / ... Optical disk original recording, 300 / ... Laser-beam recorder ] ... 
EFM signal sending-out equipment, 110 ... An information playback means, 120 .. An 
eight-to-fourteen modulation means, 130 
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[0 0 2 0] C©«t5a:¥)e©)ttT r -fX^JBf^^rj56 

s-r, TtxVx^^fciBat-^mjEcowfg^- 

1 ^^^l/^^Oti'-y h^^ — >(Cgif§ 0 C 
3f^O«Wtf'9->'yj>^nSD S V*Hvf*P 

^c»-3^^T, Tt^Vx^^fcMiKf-rs u— *f— 3t*w 

[0 0 2 1 ] Sfc, ±IB»ffl^:»^T-5fci6{C, ^iB* 
nfc0f3£Offif ^ *<E»*nfe)tT p -f X ^7 ^ 5 MIB 
m^^tf^T 2 - ^ £ W£tT § t^^V x ^ n±Miic £> v ^ 
T, MIBt^-tV X^tC U-^-^^rMWLTMIBTt^V 
x^^lBg^tari^lHfl^^H^L, MIB^H«^^« 
IStfrn- K^LTWIB7fe'7-VX<7tcSBa$nfc0T 

DSV^SEfflU MIBD S V^»1ff LTm&ftfevmm 

[0 0 2 2] COJ:3*#)B03tr f ^^^©ll^35r}*T 
f±, U-lf— 3fc*JH» LT)tf^ X ^ tE«* tifeflMB 
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COD S V£8?#f LT#An1f|g(D#4S^*iJ^L, #i)P«ffi 
[0 0 2 3] 

j^fti K e n t> © t? it & t, ^ 0 

[0 0 2 4] *ajfc, *56WfC««3tt7*^X^l^Bf^J« 
SIICO^T, ^Xi'^C DOfiWTttW-TSo CD 

©*§£\ e FM^iift^jfttotiSo ant *mm<D- 

o 

[0 0 2 5] *«WtC«S)t7*-i'X^J|C«ffj^ail4, 
VX^-O^-rVx^ 1 0tcIS®^n/c1f$gT : '-^& 
t>"#*Plf $8 2 2 0 £rSX (5 jA AT E F Mff^fe&lT 5 E 

f Mfs^m^H loot, e f MmwMmmw l 0 0 

©tfJ^Jte-^fCJS CT U— tf— )t*iWW LT^f-C X 
mz 3 0£Dtf-y h**JCfU— ' tf— tf-APn-^3 0 0 
*^M?n5„ Sfc, E F Mfi^mSB 1 0 0 
«\ VX^-(0)tfVX?2 1 OfCfB^^nfcffi^-r— 
*£R£-r&«$fiB£#iai i o, ftSfi-r-^fcttjbnfl? 

$g2 2 ot*^E FMt*7 s/^/st-ssw^ 

ISTCfeS E FM^Iffffg 1 2 0. MEFME'^h/^ 

feSEF Mfc£j77#|g 1 3 0fc*»6ilSSn«, 
[0 0 2 6] VX^-£D^7= ; VX^2 1 Ott, CD-R 

D J f>MDO«^tt^*1f?Bi:-9-7n-K^orail1S?g, 
C D-ROM©f&li7y , jy-v'3 >V7 hO^n^ 
7A7 7l';l'fT^So cri50f-^7*-77h 

[0 0 2 7] tt*Pt»IS2 2 0(±, BfSO«*T f -^K# 

ic&mtem^mm-u&Zo fatal* is 2 2 0 m 

-rx^H»Sgf / F^S«-\co#iin'tf^2 2 o©* 
ffiMOTjffiT-tT^^n^o 0ij*(f, Tte-f-Vx^jOgSEfP^ 

[0 0 2 8] ffifSStfSl 1 0t4, VX£-cDft-rV 
X72 1 Ofc:|B«*ti^:3f3t©flHBv f — **^ta*tet> 
fcoTWSKW^U EFMtI¥gl2 0Al§ o EF 
M^SKMftl 2 0t±, W*BB*¥Sl 1 O^Sflfffi-r- 
**A7rTS 4: fcfcfC, fatafit$S2 2 0©«J»)3&#*fT 



E FMfi^ff^oTE FMti'7 H/^-y^S 
J?Sc"f3o A^Lfcflfffi-r— #fc«u X^^>-7";U 

jaa^x^n— FMH^OC I R Cx>-n- KaaStfSB 
£*U 1 7U- ACDBf PtStC 3 2~>>#7l/cDT f — ^t/IO 
f-r*'tl?n5. C I R Cfa 8 (f >y 1 i/l/^A, 
t LTffliLTfe*), E FMt CO 1 ~>>#;l/^*fii: 
LT^ffMa^rR^^o EFMTfa #-»#;l/8!f7 
h^rl 4 fcT<y yic^it^. S5(C, 

1 ^V^Vt'CDli^glf-y h/^£ — z/<DTM%: 3 tT>y h-Ov— 

pMOEfflOEFMe^h/^-yico^T, Bf3£ 
<DMIWr-9->7° , J >?'?n5 D S V£M*tafif$gfc/SCA 

So -HRoaSP«ffl7?tt, DS VcDfi^OtCifioX £3 
Anlfffi^iSA-rSEMOD S V^OiD^^X^^ 

*3V^T, D S VtffiHcOfc:* e>fcV\fc 46, ttita 
W*B*Jf ATSKralOD S VW\ ^i6IE*fc(ift<DL^ 

[0 0 2 9] E F MtBTJ^© 13014, EF M^M^IS 
1 2 OT'^^t^nrcE FMtf-y b^£— >^r^--W^.;l/ 

OOfi, E FMtHTJ^Sl 3 OOmtlitmcm^X, % 
T^V X 2 3 0 {C U— *f—)t*M*f b^ tf >y f> ^gij 

[0 0 3 0] ^(D&oteffij&oiytTjxtmMWiimW. 
^f-i-XyMiM^ 7tr : VX^I|CSi2 3 0 tc|e«-T 

2 1 o*\ iiif«7*--^«ff#j:oas*nso vx^-o 

ff^X^2 1 otcti, 01Jx.(f, giCD^MtSf 
^ttifSS-r— CD-ROM*Mt 
Stf^-tt7'7 s U'y— v-a 7V7 h©7D^7A774';V 

ttfmmn 2 2 0tfEF M«^3MffiSM 1 0 0 fcffl^Sn 

[0031] e f wiimmmmm. \ o o nit, mmn± 

¥151 1 0M\ VX^— ©Jfe-rfX^ 2 1 OtcfBSS^n 
fcttfg-r- ^ ^-M*iA*, E F M^I^¥fS 1 2 0 ^M>X 

mfj-?z>o EFM^gi 20 a, B^*nfe«*-7» 

-^%AX3-TSi:i:ttc, {t*P'tf$S2 2 o^DiiCyo 
EFM^Ifgl 2 0t±, A7^£'ff#g^-£fcC I R 
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C x > n - F^aa^ff & o /ctl, 8 tf -y b % 1 
tLTEF M^fMH^f & 5. EF M^Uffia-ptt, 
£->>40b8 bTy b£; 1 4 tT-y bfr £>&S/^— ^cgg 
81 U 1 >->#Vb (1 4 fcT-y h) <D'|ffgt:>y b^#-> 
cDPe!J£:3 tf>y F©v-i;>lf7 ht^tS, ccot 
PJf/EWEP^O E F MtT>y l>;^->tco^T, -9-> 

v^sna d s v^/jplffgfc 

IEI8HjfcD<£5fC^:y*/l/^n-y ?mm<Dffl&&H i g 
hcDl^vrt/fC Stiff + 1 , L o w CD U^sMC Stiff- 1 
£:-^x.Sfe<DT\ iiSfi. D S Vffi#Ofc3fir5< J; 5 fc 

A"tS E FMt£-y b/^£ — >E[»T*ff, D S V^O 
iS32cDfg i: & £> "5 fcjft^cD/ ^ 5 >X ^-f £> f 0 $J 
D S V«35C— 3£HfflT»iE*fe«a<D||*JfeS/<* 
->-em*)M?ffiJ£(D2Lit>*2'->*mil£tZ£? fc^ 
mm^bo %fc, MAnlffgcD 1 SfcfiOcDffifC^lSL 

t, +>->:/>; >ymmm<DD s vcdii^ i icfctfofcta 

D S V tf -y F 0 Ol»$H*, D S V 

cDffi<Di§-g-f±tr<y b 1 ^-Ti:!/^ J: 5 tC^46i*46T*3 

1 7>ttcDD S V*^*PM3fifCf£oTiEcD{fiS 
St/Hi^cDfififC&S «t dfClf >y b/^ — ^S^So 
8 tr >y b £D#*0'lf fg^JfA-r S *§i=i\ P^Rf ^ 5 8 # 
WMcfe^T, l »fiOD S vfcouvr, tt*n1t?8T f -# 

#0T?»*Uf D S Vfiflu fvfAOWfg-r-^^ 1 T'Stlff 
D S VffIE<D{ii£:&SJ;5fC, tf-y b^Z~>%M$l? 
So ffie©EB, fW^tfs m&T-tHDtf—XB. 

i J f»77°U^r->'3>V7 bcD^y^bRflSffciJ^T, 
D S V (Omt>^-y*m®,TZ>Z.£*>X*1*%>o ftrr* 
^^OB§8IlfD s v*^LTf*ta1ff«*8rtrr 

s vcDia^Era*\ &^-^mmict>rc^rmmt?>z. 

[0 0 3 2] £cDJ;5fcLT, E FMli'y 
±j£2nsi:, E F MtB/a#iS 1 3 0 ti, EFME^F 

+f— If— A 1x3— ^3 0 Off, E FMffiyl^g 1 3 0CD 
tHt/fl^-fcf^o T, ftrV X ^MiB 2 3 0 fc U— tf — yte 

[0 0 3 3] ilcDcfc^fc, *^0Jifc^S7^VX^Sg 
tttftmwrzit. E F M^ie&tficDpgifc, tt*nW$fifc&*3 
l^cD S Vi^S-f ?fcE FMlf-y b^£ — >cD|5^^r 

m%mmf&rctb, {^©ft-r-rx*©?*— vy b* 

b £r±ff 3 c 4: * < , ft^V x ^ (c#ip1f fg^iBS-T 3 



S 1f fg-7 2 *- * fctBUldft 5 C i: 3 0 D S V T'S^ 
Sftfcf*&Ql» fgcD-y 1 -^ 3 e-fi^nr^T-fe 0 s C cD^ 
ffi«3tf-l&it*Hgfc LT^«tW5»T*So 'If 

#*p'itiRii ltd s v^fflv-'Tasrrtufx ncom^m 

[0 0 3 4] E FM^HcDr;l/n';XAcDi¥-W%H2T 
IKi^-rSo I2(i, E FMtf <y h/^->cD— ^ijTfe 
So E F M^DI^aTfi, HWRt*— *K£-3< lyyl 
;l/©8t'7F^l 4 tf>y b<D/*2 — XC^^^tlSo 1 

4 tr -y h/^— >-\<D<£m±, ^%tT—y~)i<mc£.*)^ 

^0cD«^fc43ftSlf^ey hKP^<D'|f$gtr-y h/^- 
y^LTi/^. ^(C, 'IffBtT-y hEPEgcDPtStC, 3^-y 
hcDV— i>Vtf <y h/^ — >^rjf ATSo OT, 

[0 0 3 5] (a) It, ftm-T—ZtLTOtfWtfttZ 
ffi*cDKPflcDD S Vj^ofC&Scfc-Mcv— v^^^tT <y H 
*t8J£L;fe#&©ey >T?*So DSVIt ^ 

•y^7«fC+l U "7'l'-7-X^^|fcLTt/^Si : §'g-tCfi : 7 : - + 
>^.;V^n-y ^tffc- 1 LTSffi-TSo D S VOia, 

jl^pfC*5ftS D S VcDiPSffiTfeSo E F M^UcDil 
^ v-iy>t£-y h/^x->^iiW-TSCi:fcJ;0, D 

5 V^7 P ^Xy5"lBj^fc«V-f'^X75'lRlfC^'fb$-ti:SC £: 
^T^So 0S*fcT, (a) coli^ ««tTyh (=0) 
<DmcM< V— ->*>t:7 hi:LT, 0 0 OcD/^^ — >^ 
IS/iTf SCtfcJ;^ D S V^Ofcifi-^X <t^(cLTV^ 
So ii^cDEP^ -T^fc-feMiPlffBA^AStl^V^Kra 

(a) fc^LfcJ;5fc, D S VltfO fc^fiOX <fc 
pfCtTy h/^->^l95E^ns 0 
[0 0 3 6] -7?, (b) li, (a) t |BI«fClf ffi-r- 
LT0tf®iBc-rSffift<OKIffl<DD S V*^iE<DffifC«: 
SJ;5fcv— s?>^if >y h/^ 
->TSS 0 (b) cDt§i^ s fflfllilfyh (=0) cDflfC 
^<T-i>'>e'y hfcLT, 1 1 1 CD/^^ — v^ria^-r 
SCli:fcj;(5, D S V^7°vX73loJfc^{t:-rSckdfcL 
T^S„ CCDi^fc, D S V^rffl^T#iPlf#B^rJf At 
ftiP'IffBfc/SC/cD S Vffit^S^dfcv 
— i>>e <y h/^ — >^StRf So 
[0 0 3 7] C£DJ:5fCLT7 0 5X75'(Rl^S(/^iv-i'^ 

S^fi'JTfi, -9" U > ^JS WTcD DSV^L 1 0^«^r 
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i tc^/£u ^-yy'v >?mm-n-(DD s i ^da- 

tttf-y hit, - l &i?'hZ^M-e?iat\£v 
1ff£g© i /oo'lfllE^D S vtcJ;t)^©^SI5iS-ri»c: 
[0 0 3 8] Sfc, MiD«$B^WA-r§KP^«. MAPlf 

^SC/cliii^-Sct^tCE FMtf-y HXh'J-A^Mt 

x^>y«j >7fflmM<o&mT°m[immcjfcvrcE f m 

try hXhU-i,*Mt5Ci:t,T?f5„ 
[0 0 3 9] D S V^ffl^TfttoUHB^Eft-rs— 

S3T-^Hj!-ri)o 03«, *mn<D-mmmm'(:3b& 

T^fVXi'OD S V/^£ — >©— fSaj-e&So llTU 
8 tTy h©f*Hnl!WH (110 1110 0) £tf>y h--r- 

0y*.fcf+ 1 OtU yy-°«(CD S Vff^r'J-fe-y 

[0 0 4 0] f*taflMBO«^(D|Ba*ff=S:3IBatry h 
# 1 T-ft£©T\ 1 ^>7°U 

W^t'ODSVAM O^/S^i?^ ±IB§^© 

^mi* d s v *ag{t* •^T^p^tT^ % m< mu ml v 
htimoT*. 2 -9- > 7° u y vnmw&n ^t-© d 

h ^ o t- ft § © t\ 3 v y -f v y ?m Mg&m& •?© d 

S V*s- i o «fe t>/h£ < &.g> J: -3 tc. D S VtfT-ftx 

®t:<y h fc£-fr-£T D S V#^S«S£MaH*fr* 
3 0 

[0 0 4 1 ] (KDAdtLTIJ-vyUV^jaflBSODS 

v #\ it «-r — 9 s M*pif ffifc jc urcmztz 

B£©£5fcD S V**iJfflbT#j!iPiIHH*«IB»*nSo * 
tt*Plf$8© 1 S/tfiOft^JES^^T, DSV^IE 

^ cD^iSjc^cDSSgii'it i*f8r f - * *«a ^fts nr 
v * § ig£\ a^ttcjMsaa^iwf ©it ts^stHrefc: 

[0 0 4 2] DSVH, E F M^pB#{C^^^ tl^'tf $g 



^©BSi'ESBtTf «)tf >f ^i'Sif tg© 

K*«LT«»r— **W£L;Td& frfcfcEFM^II 

46, D S Vfc£ D«5ISttSf5ffln««*K!S®fcH*W 

SffTfn lf-"r § c i: » "P* f\ n tf — B&xfc*f«e fcLTt 

[0 0 4 3] ±3B8BUi«\ E FM^il£:tT%-5 C Dtco 
^TT*$5A\ Cftfi, D V D# i fif&-pTI^£ E F M + 

sctms, EFM+gim l^^^cstr 

•y h) ©-^-X^r 1 6 t£-y McSSWSIR, flcfr-f 31* 
fgtf-y l-OXf- MOSDTlf y hA^-ytfl^jn 

5o u©t#, e Yummhmm^ y-yyv >t?mm 
«©d s vtwmmici&vrcmtitz 
5-yttmiR.t % «t 3 icmmmmnti 3 . 
[0044] ^fc, ±mimi<DytT'^ xtzm^rzyt 

[0 0 4 5] *^(c#^,7i:'T ; VX^f|^HT$.?,7 l £ 
f-TX^7'Wf-4 0 0«, ^B^fC^^^YX^ 
^SCD2 4 0A^ IBiiT^- ^ ^St^iAtyTt tT >y * T 
•y74 1 0, fttf-y ^777'4 1 0 ©^aA/ufc-ft^f Ic 
EFMSitC I C R-r'3— K£r#feLT7t©1i$gT ? — ^ 

*mmt-r% c dm^ssp 420, ef mii ^t© d s 

V*»WLT)IWf*ffadDS V@K4 3 0, MDS 
VOUWf*ff*3 D S V^flf^ST-a&^ttfcfC, SB 

c p u 4 4 0 i:*^^^n§c, 

[0046] CD240ti, *^i(C«5)fcf-i'^^T- 
ft t) s Bf^<oW*f f — * i: i: t>tc D S V^/fjv^T^il^ 

? T y -/ 4 1 0 C D 2 4 0 1 +f— ^%K8#t L 
t, C D 2 4 0fcE«*nfcflH8*W»ffiLT«^<OfiE 

m*fTi/\ e f ummrno e f Mfi^-^s^ l, c dis 

^MH§|5 4 2 O^-ffiyl-rSo 
[0 0 4 7] C D{I*§4ta3g|5 4 2 Ott, EFMl^tE 
FMlHtC I RCf3-F*iUT, CD 2 4 0fc-BE 

Sfc, COil^iiTIi^ T^tf-y y77 7*4 1 0*^5 
ATtlLfcE FMfl^i:, fi^iltc «t 9£/#L/c^ > 
WD7^i:%D S V[H]g§4 3 0^§„ 
[0 0 4 8] D S Vlfl|g§4 3 0 «\ EFM{g^P.-y-> 

y u y-ymmmv d s vffl^-^m ^©^#f^ff a 

3o 0 5«, *»B(!©-||gg©^iiT-ft?.7 , i:-T ; VX^W 

4 3 0H E F MfS-^-^rAT^ L, -?-©D S V^rApfiCf 5 
D S VAP»g|5 4 3 K >^JW© h V Ji'*5Z%. 
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^^^,tl^y^ 4 3 2, M'D S ViPSg|54 3 1 <DMtti 
LfcD S V«^l5«-r^. D S Vtt1mmmUi?X$ 4 3 3 

[0 0 4 9] D S V2ra»g|54 3 1 it, EFMff^i;^ 
h + 1 fcAqffU L o w 1 *iD»L 

td s vji^gm-r^o stn?n/cD s vte«, dsv 

ttMiffSl^X^ 4 3 3-\M-5o *-)>? 4 3 2«, ^ 

t^/l/^D'yi-o-^ii^^ybu dsv©-^ 
h y ist Lrm*E2-e, d s v#*n« 

mUiJXZ 4 3 3-^jM5o D S V fatal** l^X* 4 3 
3tt N #-7>-^4 3 2frZ\t}~?%> hVtf<Dmm-z\ D 
SVirag:gP4 3 iO(ti^SDSVii^W§o *S 

iJn/cD S Vffiy\ C P U 4 4 OA^M^ffit^T^ 
[0 0 5 0] C<DJ;-3teLT, D S V0SS4 3 0 (±, 

>-/v >?mmm<DD s vfi^D s vmatnnu^x^ 

4 3 3^it5„ 05©D S VlelSS 4 3 0 t±, 
■r^*;HgKT?E F Mfif*WJbT^«^ E F Mil 

<9, D S V©gfb%B??>tfi"rc4:*<T?S*o 

te, D S V<DSJ{t*«iD5itrlHllSt4, f*^*;l/0KTft> 

[0 0 5 1 ] H4tCK-DT§JBi§-r?>o CPU 4 4 0H 
D S V0I&4 3 OA^^U ><7"7SW^teWtHU DS 
V fttaflHB Uv*X£ 4 3 3 tef£#LfcD S vm%M$t? 
5D S VfiW^ST&S t fc fete, »t/T*S*teJ5SCT§£ 
B±f*©*J»*fra5o DSV HJKi 4 3 0 (DWtii L fc D 

5 VfI*^i6i*^e-n/cL^vHB^®xTV^^H5^ 

t>«*jeAT^fe»6'te»4. f*btri»$B#*s twit 

So d s voffly^-yictoTSSnftf^WWls 
IEn tr— Kihi^lRi: LT, EF M^OBf^OKHIKfc 
U ^46^46 snrcD s v^ft/^ — SJL-TV^ 

09*fci\ C D 2 4 OtfMC DT^Sii^ ft 
fcr"— if*D/A3y/t- £ te«fe 04-— 7 s 

[0052] ^<D^o^mm<D%^^^n^.mm<Dm 
f^a^f-f x ^B^iiteoi/^Tittwr So TfrrV x 



jnTfHS^ tlfc C D 2 4 0 £ tf -y ? 7 

7/4 1 Oted;oTM*tti-ro ^*tH^nfcE FMi§ 
C D{f^Mag|5 4 2 0te*3V^TE FMHSSfcC I R 

—73, dsv isjss 4 3 o te j; o , y>7v y^fmmmo 

D S V^Rffi£tU D S Vmaltffllsi?** 4 3 3 te*& 
«?n«. CPU4 4 0(t D S V0SS4 3 OteioT 

»m?n/cD s vwu Mip«?B<D#fti%*ij^-r 
5o f^flHBtffcofcWfrfctt* d s vteiDStn^n 

fcttftJW $B©#££rfx& d o ££te, *&gtefSt;T, ft 
*PlS$g©WM, $.SVH4S^Sn/c#*Plffgte^DTS 

[0 0 5 3] 0!l*fc?, JEM(D C D 2 4 0 te«\ E F Mf§ 

nfc-y->yj ^^fflWTb^a-rssTOEia^Fte, ^ie 
ntr-i»±tewrsif?g^#ija1f^i: ltd s vfcfflv 

TEl^tltl^ttSo CPU 4 4 0«\ DSVlHlifS 

■fv ^^affl^fiBi-rasTfoKiuoD s vwi, 

^jE=i lf-|55±teMt-S«$g©W«l^^x <y ^t5„ # 
feL^V^-a-s $>St/H4, ^46?*46e.n/c^iEnkf-ES 
±fcB8 , r«'l»f8fc— SScbTV^Vif^fct^ CD2 4 0!i 
^IE=Hf— jnfetWT^itW^LT, CD 2 4 0CQ 

[0 0 5 4] Sfc, ff^SBtefc^T, xVX^mif 
«*^*bllt»«4: LTD S V*fflV^T*LfeSE8l^*8S 

«Lft7^vx*fr£^>x^fisijiffg£W£u cn 
^fflv^-scitfe-e^So 

[0 0 5 5] SBK, WfgT f — ^3^B»^fc*nT*t), 

)tf-<x^ff4gltli-!?f5„ ^-cx^tefi, D 

x?m£Mmiz. jt-rVx^co^iafi^p.Bg^ffc^n 
fcmwr— **w±-rs i: fete, -y-y/u z/immm 

ODSV*8tULTaft*Stt«. fel^T, 

^fe-rso 

[0 0 5 6] C©J;9te, ^©T^^VX^X'W-t- 
te, DSV tHlSS 4 3 0 ^f^tlc^S C i: T^-tV X^CD# 
*PflHB*W*WbT3pJffl"r«Ci:3^tf#S 0 MAP 

[0 0 5 7] ±!3flftWli, E F M^P^rff * KDCO 
te, D VD*motV^E FM+fIi§?:Bit§ 

jtrV x ^ sa£g«te fe mm t § C £ W * S o 

[0 0 5 8] 
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^nfc^pfB^tc^CfcIB^^^tlTt/^o 

fc^Bma, ffifeoimmwyzfv >?-£ti% d s v 
w., &#«3n?&5o d s vtigap&cis^stistiMs 

[0 0 5 9] *^<D^T r -i'X^/g»^iS««, ?X 

-R5±©fci6<D«fB- 5 f>7 , d'T ; Vx^cDliSiJ'tSfB, B£^§t 
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